Purpose: To describe and classify 80 cases of urogenital tuberculosis in seven groups of similar clinical and radiological presentation. Materials and Methods: 80 patients (56 males, 70%; median age 34 years; age range 12 to 75) with urogenital tuberculosis were retrospectively reviewed. The patients were divided in seven groups: 1) Bilateral parenchymatous renal lesions; 2) No or minimal changes on radiographic examination; 3) Unilateral renal tuberculosis; 4) Contracted bladder; 5) Contracted bladder with renal failure; 6) Tuberculosis on a transplanted kidney; 7) Isolated genital tuberculosis. Results: 1) Seven (8.8%) patients had multiple bilateral parenchymatous renal lesions with fever and malaise, characteristic of miliary tuberculosis. Three of these patients had AIDS. 2) Six (7.5%) cases had an early diagnosis, with minimal or no radiographic lesions. Two did not have any urologic symptoms. 3) Twelve (15%) patients had unilateral renal tuberculosis with partial (1 case) or total non-function kidney. 4) Thirty-seven (46.3%) patients had contracted bladder associated with unilateral partial (1 case) or total non-function kidney. 5) Ten (12.5%) patients had end stage renal disease due to tuberculosis with contracted bladder. 6) Four (5.0%) patients had tuberculosis on a transplanted kidney, with graft loss in half the cases. 7) Four (5.0%) patients had prostate or epididymis tuberculosis without associated renal lesion. Conclusions: Urogenital tuberculosis is a destructive disease of the urogenital tract with variable clinical and radiographic is the only prevention of the most severe forms.
Tuberculosis is a worldwide disease with greater prevalence wherever the population is concentrated in areas with poor sanitation and unfavorable social and economic indicators. Thirty percent of the world's population (1.7 billion people) is estimated to harbor the latent form of Mycobacterium tuberculosis (1) (2) (3) . In spite of an effective pharmacological treatment and other technological breakthroughs, recent years have witnessed the recrudescence of the infection, due to the appearance of drug-resistant bacilli, population migrations, and the AIDS epidemic (4). Only 22 countries concentrate 80% of the annual cases, with Brazil (80 to 90 thousand new cases a year since 1980) being one of them (5) .
From the pulmonary focus, 2 to 20% of the patients go on to develop urogenital tuberculosis. Through hematogenous spread to the kidneys, prostate, and epididymis, through a descending route to the ureters, bladder, and urethra, and through the canalicular route to the genital organs (3, 4) . Urogenital tuberculosis affects all age ranges, with predominance of 30 to 50-year-old males (6, 7) . Because of its insidious evolution and late-onset symptoms, diagnosis and treatment are delayed, with a consequent high rate of urogenital organ destruction and renal failure (8) .
As all urogenital organs may be involved, tuberculosis may give rise to all urologic symptoms, adding to the complexity of the clinical and radiographic pictures. We attempted to classify patients with similar clinical and radiographic features.
Eighty patients with urogenital tuberculosis, seen during the 1989-2005 period were retrospectively reviewed. These patients were treated in our tertiary teaching hospital that provides medical assistance free of charge to the metropolitan Sao Paulo area. Most of them have poor socio-economic conditions. There were 56 (70 %) males and 24 (30%) females with a median age of 34 years (12 to 75). Figure-1 shows the distributions according to the decades. Urogenital tuberculosis was diagnosed by direct bacilli %) patients; histopathology in 25 (31.3 %) patients; and a combination of strong clinical, laboratory, and radiographic evidence of urogenital tuberculosis with negative bacilli search in the urine of 19 (23.7%) patients.
The clinical features and the organs involved groups according to their patterns of initial clinical and radiographic presentation: 1) Bilateral parenchymatous renal lesions; 2) No or minimal changes on radiographic examination; 3) Unilateral renal tuberculosis; 4) Contracted bladder; 5) Contracted bladder with renal failure; 6) Tuberculosis on a transplanted kidney; 7) Isolated genital tuberculosis. Table-1 shows details about the signs and symptoms. Storage symptoms and hematuria were the most frequent symptoms, being present in 72.5% and 56.3% of the patients, respectively. Sixteen patients of AIDS, four with a kidney transplant and ongoing immunosuppressive therapy, four with diabetes, and four with alcohol abuse. In 35 (43.8%) patients, there was clinical or radiographic evidence of previous tuberculosis. Table-2 shows the distribution of organ involvement. After tuberculosis diagnosis, all the patients received triple therapy for at least six months. Initial clinical and radiographic assessment yielded the following patterns of urogenital tuberculosis presentation: 1) Bilateral parenchymatous renal lesions -In seven (8.8%) cases there were multiple bilateral parenchymatous renal lesions (Figure-2) . In all cases, there were tuberculosis foci in other organs, fever, and malaise, characteristic of miliary tuberculosis. Three patients had AIDS. Case-fatality was 42.9% (three cases). The latter cases had the urogenital lesions diagnosed at postmortem examination. The other cases were diagnosed on imaging procedures. Three patients had no urologic symptom.
2) No or minimal changes on radiographic examination -In six (7.5%) cases no lesions were found (four patients) or there were minimal lesions (two patients) on radiographic examination with ( Figure-3) . Tuberculosis was diagnosed when bacilli were shown in the urine. Four patients had hematuria and the other two had no urologic symptoms but the investigation was undertaken because of previous history of pulmonary tuberculosis. These patients did not require surgery and resolved well with pharmacological treatment alone.
3) Unilateral renal tuberculosis -In 12 (15%) cases there was unilateral renal tuberculosis with obstruction and dilatation of the collecting system due to stenosis (Figure-4) . In one case, there was single inferior pole function loss due to infundibular stenosis, which was treated with inferior polar nephrectomy. All the other cases underwent nephrectomy due to a non-functional kidney. In all cases, the contralateral kidney was normal on radiographic examination. 4) Contracted bladder -In 37 (46.3%) patients, there was contracted bladder due to tuberculosis. All the cases had unilateral non-function kidney with dilatation of the collecting system due to stenosis, associated with a contracted bladder, except for one case with polar renal function loss. Voiding cystourethe contralateral functional kidney in 25. The latter and 6). On radiographic examination, the functionally preserved contralateral kidney was normal in 23 cases and with ureterohydronephrosis in 14, one of which showing areas of cortical retraction. In all these cases the functionally preserved kidney was observed. The patients underwent bladder augmentation along with total nephrectomy of the non-function kidneys and partial nephrectomy in the case with polar disease.
to chronic renal failure.
5) Contracted bladder and renal failure -In 10 (12.5%) cases the patients had end-stage renal disease due to tuberculosis. All had contracted bladder and -went bilateral nephrectomy, bladder augmentation, and renal transplantation.
6) Tuberculosis on a transplanted kidney -In four (5%) cases parenchymatous renal tuberculosis was diagnosed on a transplanted kidney. The patients had creatinine elevation and tuberculosis was diagthe urine. There was graft loss in 50% of the cases.
7) Isolated genital tuberculosis -In four (5%) cases there was genital tuberculosis without detectable Tuberculosis of the epididymis also occurred in another eight cases with associated renal lesion, with a total of 10 (12.5%) patients with pain and a mass over the epididymis, bilateral in two, abscess in four. Because of extensive involvement, orchi-epididymectomy was necessary in 50% of the cases. Besides the two patients with prostate abscess, another four also had prostate tuberculosis. While two had storage symptoms and perineal pain, compatible with chronic prostatitis, two were asymptomatic and were serendipitously diagnosed by histopathology. Tuberculosis of the seminal vesicles occurred in two cases, one of which in the patient with prostate abscess prostatectomy.
Of the 76 patients without tuberculosis on the transplanted kidney, 15 (19.7%) developed end stage renal disease due to tuberculosis, 10 already at clinical treatment. All 57 patients with tuberculosis-related ureteral stenosis lost the corresponding kidney. Fiftynine patients required nephrectomy and two needed polar nephrectomy.
Of the urogenital tuberculosis cases described in the literature (range 7-39), the male-female distribution was 2-1, with a mean age of 40.7 years (range 5 to 88). In only 36.6% of the cases was there history or radiographic evidence of previous tuberculosis. In cases where the renal lesions are mainly asymptomatic, and only vesical lesions lead to symptoms (7) (8) (9) (10) (11) (12) (13) (14) , storage symptoms predominate. A total of 48.5% of males had scrotal involvement with an epididymis of these signs. Patients in developed countries have 
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delayed histopathological diagnoses compared with other countries. As a result, the disease tends to be less serious, with fewer instances of renal failure, unilateral non-function kidney, ablative surgeries, and contracted bladder, with more cases presenttract on diagnosis. These data point to a correlation of the timing of the diagnosis with the severity of those from developed countries, with greater rates of histopathological diagnoses, symptomatic patients at presentation, and severe destruction of the urinary tract (57.6% with contracted bladder, 19.7% with end stage renal disease, 12.5% with renal failure at initial presentation, and 71.2% with unilateral renal exclusion in the absence of renal failure or a transplanted kidney). Table-3 shows these features.
Since histopathology provides a delayed the tuberculosis bacillus in the urine is necessary for early diagnosis. It is achieved through direct smears (Ziehl-Neelsen stain) or through urine culture (Lowestein-Jensen media) (40, 41) . Direct smears provide 42.1 to 52.1% sensitivity (40, 41) . Culture is the diagnostic gold standard for urogenital tuberculosis, however 3 to 6 early morning mid-stream samples are required, the sensitivity varies widely, from 10% to 90%, and the time to detection of mycobacterium growth may be 4 to 6 weeks (40-42). Faster culture has been achieved with non-radiometric automated or semi-automated liquid culture systems with a 14 to 17 polymerase chain reaction (PCR), for Mycobacterium
Figure 6 -A) Intravenous urography with right non-function kidney, B) Voiding cystography shows contracted bladder and left vesi-
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the ideal diagnostic tool, as it gives results in 24 to 48 hours and allows for the diagnosis to be made even when there are few bacilli (40, 41) . It has been compared to bacteriological, histological, or clinicoradiological diagnoses (41) . Primary pulmonary tuberculosis is usually subclinical and self-limited. From the pulmonary focus there is bacillemia and bacilli implants in other organs, renal parenchymatous and prostate colonization ensuing. After six months, spontaneous cicatrisation of the primary pulmonary tuberculosis lesion occurs and the patients enter a latent phase, with 5% reactivating the disease in the following two years and 5% in their lifetime. In most cases of active pulmonary or extrapulmonary disease, there is foci reactivation due to a breach of immunity brought about by malnutrition, diabetes mellitus, steroid use, immunosuppressor
The present urogenital tuberculosis patients' physiopathology and made evident the correlation between symptoms and disease's stage. Renal lesions are initially bilateral, cortical, glomerular, and peri-capillary, typical of the hematogenous spread and concomitant with other hematogenous foci in the prostate and other organs beyond the urogenital system (15, 44) . These foci usually heal, with the paensues although, miliary tuberculosis with systemic symptoms develops (3, 13) ,from 25 to 62% of patients with miliary tuberculosis will have a renal lesion with multiple bilateral foci (9, 44) . In our patients 8.8% had miliary tuberculosis with bilateral parenchymatous renal lesions and systemic symptoms, characterizing patients. Tuberculosis on a transplanted kidney can be also included in this multiple parenchymatous lesion presentation.
The latent period between pulmonary infection with bacillemia and clinically evident urogenital tuberculosis is 22 years on average, ranging from 1 to 46 years, according to the timing of latent foci (renal, prostate, or epididymis) reactivation (12) . Isolated prostate or epididymis foci reactivation may occur, characterizing genital tuberculosis without associated renal lesion. In the reactivation of renal foci, infection progresses from a single unilateral focus, with preservation of the contralateral kidney (15) . This explains the greater frequency of unilateral renal tuberculosis (12, 16) . The contiguous involvement of the collecting system leads to bacilluria and descending spread of the infection to the ureter, bladder, and genital organs (44, 45) . Thus, a typical clinico-radiographic form exists: unilateral renal tuberculosis with preservation of the contralateral kidney and the bladder. This occurred in 15% of our cases, with obstruction and dilatation of the collecting system, with invariable renal functional loss. In fact, obstruction of the collecting system (with distal ureteral stenosis as the most frequent in tuberculosis (11, 46, 47) . The focal origin of tuberculosis reactivation is demonstrated by two of our cases with restriction of the disease to the renal pole. If the diagnosis of the urogenital tuberculosis reactivation is at an early stage, we can detect no or minimal radiographic features such as calyceal dilatation due to initial infundibular stricture as we observed in group 2 patients (41).
Another clinico-radiographic presentation was a contracted bladder without renal failure, occurring in 45% of the patients. There was unilateral nonfunction kidney in practically all cases, with collecting system obstruction and dilatation, primarily (66.7%) All patients with renal failure had bladder contraction prompted a new hypothesis for the pathophysiology of the urinary tract lesions in urogenital tuberculosis. After reactivation and progression of the unilateral renal focus, the collecting system is implicated, with unilateral descending involvement of the ipsilateral ureter and bladder ensuing (4) . Ureteral stenosis with bladder wall are the next stages (47) . At this stage, the investigations show unilateral non-function kidProgression of the bladder infection with capacity and compliance reduction leads to distortion of the vesico--tional kidney, the collecting system thus functioning as a buffer for the reduced capacity of the contracted bladder, and with ascending transmission of the high intravesical pressure. Currently, the investigations show unilateral non-function kidney, contracted blador transmission of intravesical pressure, leading to end stage renal disease. In fact, renal failure patients that one of the kidneys loses its function because of -more, patients with unilateral non-function kidney had ureterohydronephrosis and areas of retraction in the functional kidneys, as well as changes associated typical tuberculosis lesions in these kidneys, such as ureteral or intra-renal stenosis, underlies the role of pathogenesis of the contralateral involvement.
-tuberculosis experienced dramatic changes, with reduced mortality, cure of initial lesions, reduction in the number of ablative surgeries, and increase in the number of reconstructive surgeries. In the last spite of technological advances (48) . Since the 60`s the importance of an early diagnosis of urogenital tuberculosis has been acknowledged as the main step towards renal preservation (47) . A systematic search for urogenital tuberculosis in patients with pulmonary disease yielded 10% of positive cultures (66.7% asymptomatic and 58% with normal urine exam and absence of renal lesions on pyelography) (49) . In the other two series, where cultures were routinely grown, a greater frequency of asymptomatic patients without lesions on intravenous pyelography was found (8, 50) . Although bacilluria is invariably associated with renal lesion, detection of pre-clinical bacilluria allows for an early diagnosis to be made, at a moment when the lesions are amenable to cure and the development of severe and destructive lesions can be avoided (45) . Of our patients with minimum or absent lesions, two had no urologic symptoms and the others had isolated hematuria. Thus, a systematic search for urogenital tuberculosis, regardless of symptoms, is warranted for early case detection. We propose that all patients with macroscopic hematuria or persisting microscopic hematuria or leucocituria should be submitted to Mycobacterium tuberculosis urinary culture or PCR analyses. We also propose yearly urinalysis for microscopic hematuria or leucocituria detection in patients with pulmonary tuberculosis history or immunological impairment.
and optimal diagnosis strategy warrants further studies.
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